G1 phase arrest of human smooth muscle cells by heparin, IL-4 and cAMP is linked to repression of cyclin D1 and cdk2.
Smooth muscle cell proliferation is a key event in the development of atherosclerosis. Inhibition of this proliferation may lead to better prevention and treatment of the disease. While a number of agents have been found to inhibit SMC proliferation, their mechanisms of action are not fully understood. We wanted to determine the effects of three physiologically relevant anti-mitogenic agents on two classes of proteins which have major roles in cellular proliferation, namely cyclins and cyclin-dependent kinases (cdks). Following stimulation with fetal calf serum (FCS), quiescent human umbilical artery smooth muscle cells (HUASMC) synthesised cyclin D1 mRNA and protein and cdk2 mRNA in the G1 phase, whereas cdc2 protein was expressed after the onset of the S phase. Heparin, a strong inhibitor of HUASMC proliferation, strongly down-modulated the levels of cyclin D1 mRNA and protein, cdk2 mRNA and cdc2 protein. Interleukin-4 (IL-4) or 8-bromo-adenosine 3',5'-cyclic monophosphate (cAMP) also lowered the levels of these cell cycle regulatory proteins, although their effects were relatively weak, reflecting their only partial inhibition of HUASMC DNA synthesis. There was specificity in the cell cycle targets of the agents since none appeared to affect the levels of cdk4 protein.